We show that the space of smooth maps from a compact smooth manifold into another smooth manifold can be endowed with the structure of a smooth manifold if we use the F-differentiation of Yamamuro. We then generalise the Smale Density Theorem to mappings between these manifolds.
VOL.
24 ( 1 9 8 1 ) , l -l I .
MANIFOLDS OF SMOOTH MAPS TRUONG CONG NGHE
We show that the space of smooth maps from a compact smooth manifold into another smooth manifold can be endowed with the structure of a smooth manifold if we use the F-differentiation of Yamamuro. We then generalise the Smale Density Theorem to mappings between these manifolds.
The main purpose of this paper is to show that the space C (X, Y) of oo oo smooth maps from a compact C manifold X into a finite-dimensional C manifold 1' can be endowed with the structure of a smooth manifold if we use the F-differentiation of Yamamuro [72] . Here, for simplicity, we suppose that Y is finite-dimensional even though the result can be easily extended to an infinite-dimensional Y admitting a smooth spray [I] .
Similar results have been obtained by Leslie [S] and Gutknecht [4] using the C differentiability of Keller and the dZ differentiability of Fischer respectively [3] , [7] . The case of a non-compact X has also been investigated by Michor [9] using Keller's C differentiability.
The paper consists of three sections. In §1, we define general manifolds modelled on a F-family [72] of locally convex spaces, manifolds which we term as Y-manifolds. Then corresponding to the BF-differentiability in [72] 'we have the subclass of BY'-manifolds.
Section 2 is for showing that C (X, Y)
is in general a F-manifold of oo oo class C . We also give examples of SF-manifolds of class C . The last section, §3, is devoted to a generalisation of the Smale Density
Truong Cong Nghe
Theorem [ 2 ] to the case of sr-maps between F-manifolds.
This paper depends heavily on [72] and some of i t s r e s u l t s have been announced in [7 0 ] and [ 7 7 ] .
rand sr-manifolds
Let F be a F-family of l o c a l l y convex spaces [7 2] and X be a
Hausdorff space. A Y-chart on A" i s a t r i p l e (U, a, E) of an open set U of X , E ( F and a homeomorphism a of U into E . Let k > 1 be an i n t e g e r . Then, two F-charts (U, a, E) and (V, B, F) are said t o be CU-compatible i f t h e t r a n s i t i o n map 6 ° a" : Let F be a F-family and X be a F-manifold of class C: modelled on F . We s h a l l always assume t h a t R € F and IV, consists of t h e We define the T-tangent space T X of X at a; as the set of usual equivalent classes of F-curves at x [2] . Then, every admissible chart
A c o l l e c t i o n of T-charts { [u a, E )} i s called a T-atlas of
class u i f (1) {U} is a covering of X ,(2)
(U, a, E) at x defines a bijection of TJC onto E and if (F, B, F)
is another admissible chart at x , E and F are F-isomorphic; they are BF-isomorphic when X is a SF-manifold. By this bijection, we transplant the locally convex structure of E , including its calibration, onto T X . Therefore, the family {T X : x € X\ becomes a F-family. (2) {\\'\\ n : n > 0} .
C°(X, Y) is open in C°(X, F) calibrated by (2). Let d*(X, G) and C°°(X, G) be similar spaces, where c"{X, G) is
calibrated by a similar sequence of increasing norms (3) {|HI M : n > 0} . For each r > 0 , define 
2) Let it : E + X , p : F •* X , f : Q c E ->• F be as above. Then f t : 5°°(n) c S°°(TT) -»• S°°(p) is cl with respect to the calibration V

charts is a T-atlas of class C on C (X, Y) if, for each f € C°(X, Y) , we take as calibration for S°(f*TY) the one defined by
CO OO
(7). Hence C (X, Y) is a T-manifold of class C modelled on the V-family {S°(f*TY) : / € C°(X, Y)} .
Proof. In particular, all flat manifolds belong to C . The answer to the problem of whether C contains a non flat manifold is still not known.
The Smale Density Theorem
In this section, for the sake of generality and the possibility of application, we state and prove the Smale Density Theorem [2] in its general form which is due to Yamamuro (see [10] We say t h a t f : X + Y has t h e BT-Fredholm property i f and only i f i t has the BF-Fredholm property a t every x £ X . 
